We investigate segregation phenomena in galaxy groups in the range of 0.2 < z < 1. We study a sample of groups selected from the 4th Data Release of the DEEP2 galaxy redshift survey. We used only groups with at least 8 members within a radius of 4 Mpc. Outliers were removed with the shifting gapper techinque and, then, the virial properties were estimated for each group. The sample was divided into two stacked systems: low(z ≤ 0.6) and high (z > 0.6) redshift groups. Assuming that the color index (U − B) 0 can be used as a proxy for the galaxy type, we found that the fraction of blue (star-forming) objects is higher in the high-z sample, with blue objects being dominant at M B > −19.5 for both samples, and red objects being dominant at M B < −19.5 only for the low-z sample. Also, the radial variation of the red fraction indicates that there are more red objects with R < R 200 in the low-z sample than in the high-z sample. Our analysis indicates statistical evidence of kinematic segregation, at the 99% c.l., for the low-z sample: redder and brighter galaxies present lower velocity dispersions than bluer and fainter ones. We also find a weaker evidence for spatial segregation between red and blue objects, at the 70% c.l. The analysis of the high-z sample reveals a different result: red and blue galaxies have velocity dispersion distributions not statistically distinct, although redder objects are more concentrated than the bluer ones at the 95% c.l. From the comparison of blue/red and bright/faint fractions, and considering the approximate lookback timescale between the two samples (∼3 Gyr), our results are consistent with a scenario where bright red galaxies had time to reach energy equipartition, while faint blue/red galaxies in the outskirts infall to the inner parts of the groups, thus reducing spatial segregation from z ∼ 0.8 to z ∼ 0.4.
INTRODUCTION
A central issue concerning galaxy formation and evolution refers to environmental factors. It is well-established that the average properties of galaxies such as their mass, colours, morphologies, and gas content depend upon the environment where they reside. Galaxies in clusters tend to be more massive and have lower star formation rates (SFRs) than isolated field galaxies which are, in general, actively star forming (Dressler 1980; Oemler 1974; Blanton et al. 2006; Cooper et al. 2006 Cooper et al. , 2007 Kauffmann et al. 2004; Tasca et al. 2009; Lopes, Ribeiro & Rembolb 2014; Lopes et al. 2016; Ribeiro, Lopes & Rembold 2013) . It is also well-known that galaxy properties depend strongly on galaxy mass (e.g. Poggianti et al. 2008) , and that galaxy mass and environment are correlated, since denser environments tend to be inhabited by more massive galaxies (e.g. Hogg et al. 2003; Baldry & Glazebrook 2003 ).
E-mail: rnascimento@astro.ufrj.br Several physical processes are thought to be relevant in regulating star formation in dense environments by driving cold gas away from galaxies and by heating it up. Some of these mechanisms are more effective in dense regions like rich clusters, whereas in groups of galaxies other mechanisms play the most important role. For example, galaxy interactions as mergers and harassment are favoured in group environment because of the low relative velocities between galaxies (Zabludoff & Mulchaey 1998) , while in high density environments galaxies can be strongly affected by mechanisms such as ram pressure stripping and strangulation due to the high temperature and pressure of the intra-cluster medium (e.g. van den Bosch et al. 2008; Presotto et al. 2012) . Coupled with these processes, massive galaxies tend to reduce their velocities through the energy equipartition by dynamical friction with less massive galaxies (Chandrasekhar 1943; Capelato et al. 1981) .
erties as a function of the group/cluster centre. The presence of the segregation effect in galaxy clusters and groups has been studied by several authors. studying luminosity and morphological segregation in an ensemble of 59 rich nearby clusters, observed in the ESO Nearby Cluster Survey, found that luminosity segregation is evident only for elliptical galaxies brighter than MR = -22.0±0.1, and not located in substructures. Girardi et al. (2003) analysed morphology and luminosity segregation of galaxies in loose groups identified in the Nearby Optical Galaxy catalogue. They concluded that spatial segregation is stronger than kinematical segregation and that luminosity is independent of morphological segregation. They argued that segregation phenomena are mainly connected with the initial conditions at the time of galaxy formation and that the mechanisms which influence galaxy luminosity and morphology should act in a similar way in groups and in clusters. Lares, Lambas & Sánchez (2004) examined a sample selected from the 2dF Galaxy Redshift Survey to analyse the segregation effect in galaxy groups. They found that passively star forming galaxies show a statistically narrower velocity distribution than that of galaxies with a substantial star forming activity. They also found that the sample of red galaxies, with colour index B−R > 1, have a larger fraction of small velocities (v/σ <1) compared with the blue galaxies. Goto (2005) selected a sample of 335 clusters from the Sloan Digital Sky Survey (SDSS) and found that bright cluster galaxies (Mz < −23) have significantly smaller velocity dispersion than fainter galaxies. They also pointed out that the results remain the same when the sample is splitted in star forming late type and passive late type galaxies, with the former having a larger velocity dispersion in comparison with the last. Ribeiro, Lopes & Trevisan (2010) , using a sample of 57 groups selected from the 2df Percolation-Inferred Galaxy Group catalogue, found that galaxies brighter than MR = -21.5 show a decrease in normalized velocity dispersion, σu, while for the fainter ones the velocity dispersion is approximately constant. Interestingly, the result remains for groups considered dynamically non-evolved, but with a steeper correlation between σu and MR. van den Bosch et al. (2008) , using the SDSS group catalogue of Yang et al. (2007) , suggest that satellite galaxies become redder and more concentrated than central galaxies once they fall into a bigger halo. However, they do not find indication that the magnitude of the transformation depends on environment. Also using SDSS clusters, von der Linden et al. (2010) find no evidence for mass segregation in four redshift bins at z < 0.1. A similar result is found by Vulcani et al. (2013) using mass-limited samples at 0.3 ≤ z ≤ 0.8 from the IMACS Cluster Building Survey and the ESO Distant Cluster Survey. Recently, Roberts et al. (2015) show that failure to find mass segregation is due to a mass completeness cut at intermediate to high stellar mass, or to take only high-mass haloes. Roberts et al. (2015) also show that mass segregation is enhanced with the inclusion of low-mass galaxies, and decreases with increasing halo mass.
Currently, few studies are available regarding segregation phenomena at intermediate and high redshifts. For instance, Presotto et al. (2012) find evidence for mass segregation in zCOSMOS groups at both 0.2 ≤ z ≤ 0.45 and 0.45 < z ≤ 0.8. By splitting up their sample into poor and rich groups at 0.2 ≤ z ≤ 0.45, they find evidence for mass segregation in rich groups but not in poor groups. Also, Balogh et al. (2014) find evidence for mass segregation in the Group Environment Evolution Collaboration 2 (GEEC2) for groups at 0.8 < z < 1, using a stellar mass-limited sample with Mstar > 10 10.3 M . In a recent paper, Barsanti et al. (2016) find evidence for velocity segregation in a collection of 41 galaxy clusters at 0.4 ≤ z ≤ 1.5.
In the present work, we probe velocity and spatial segregation in low-mass galaxy groups, that is, the possibility of more luminous and redder galaxies being more central and move more slowly than fainter and bluer ones. Our aim is to compare these segregation phenomena for well selected samples defined in two redshift intervals, at z ∼ 0.4 and z ∼ 0.8. The paper is organized as follows: in Section 2 we present a description of the data used, i.e, the DEEP2 survey and group catalogue, and the method used to define the group virial properties; in Section 3 we present the main results of velocity segregation in luminosity and morphological type; in Section 4 we discuss some possible systematics; and finally in Section 5 we discuss our results. Throughout this work we assume a ΛCDM cosmology with the cosmological parameters ΩM = 0.3, ΩΛ = 0.7 and h = 0.7.
DATA AND METHODOLOGY

DEEP2 Sample
The DEEP2 Galaxy Redshift Survey (Newman et al. 2013) is considered the largest spectroscopic survey of homogeneously selected galaxies at z ∼ 1. The survey covers a total area of 2.8 deg 2 distributed across four fields observed up to limiting magnitude RAB = 24.1. Each field was chosen to lie in zones of low Galactic extinction based on the dust maps of Schlegel, Finkbeiner & Davis (1998) . The DEEP2 fields probe a volume of 5× 10 6 h −1 Mpc 3 over the primary DEEP2 redshift range 0.75 < z < 1.4.
The photometric catalogue for DEEP2 is derived from Canada-France-Hawaii Telescope (CFHT) images taken with the 12k×8k mosaic camera (Coil et al. 1998) in B, R and I bands. DEEP2 spectroscopic observations were carried out using the 1200-line diffraction grating on DEIMOS multi-object spectrograph (Faber et al. 2003) on Keck II telescope. The spectral resolution of R ∼ 6000 yielded a velocity accuracy of ∼ 30 km s −1 . The typical exposure time is 1 hr per mask. The total number of spectra obtained is 52,989, and the total number of objects with secure redshift is 38,348 (DEEP2 redshift quality flag 3 or 4 which correspond to 95% and 99% confidence in the redshift identification, respectively).
Objects are pre-selected in DEEP2 fields 2-4 using broad-band CFHT 12k BRI photometry to remove foreground galaxies below z ∼ 0.7. In the DEEP2 field 1 or Extended Groth Strip (EGS, Davis et al. 2007) , however, there is no rejected low-z galaxies, both to test the selection methods and to take advantage of the wide multiwavelength coverage data in that field.
K-corrections, absolute MB magnitudes, and rest-frame (U-B) colours have been derived as described in Willmer et al. (2006) . Absolute magnitudes presented in this paper are in the AB system and are MB -5log h with h = 0.7. 
DEEP2 Group Catalogue and Virial Analysis
This section gives a brief description of the DEEP2 group sample and for more details the reader is referred to Gerke et al. (2012) . Groups were identified using the VoronoiDelaunay Method (Marinoni et al. 2002) . The algorithm yielded 1165 groups with two or more members with accurate redshifts in the EGS over the range 0 < z < 1.5 and 1295 groups at z > 0.6 in the rest of DEEP2. In additional to the coordinates and central redshift, the group catalogue provides estimates of the total number of galaxies in the group and its velocity dispersion. However, we only consider the positional and redshift information, re-deriving the member list and group properties (velocity dispersion, radius and mass).
To select group members and exclude interlopers we adopted the "shifting gapper" technique (Fadda et al. 1996; Adami, Biviano & Mazure 1998; Lopes et al. 2009 ), using all galaxies with redshift quality 3 or 4 of the DEEP2 Data Release 4 (DR4). Around each DEEP2 group we initially considered galaxies within a maximum radius of 4 Mpc and velocity offset |cz−czgroup| ≤ 4000 km s −1 , where c is the speed of light, z and zgroup are galaxy and group redshifts, respectively. This large maximum radius is important to probe the effect of secondary infall on to groups.
The "shifting gapper" technique applies the gap technique (Katgert et al. 1996; Lopes 2007) in radial bins from the cluster centre. The advantage of this method is that it makes no assumption about the dynamical state of the group. For more details on the procedure we adopted see Lopes et al. (2009) . After removing interlopers, we kept the 221 groups with at least 8 member galaxies selected. Such low multiplicity allow us to explore galaxy groups in the low mass regime. Figure 1 illustrates the procedure for three groups of our sample. In each panel, the filled black squares represent the group members and the open circles represent the rejected interlopers.
Next, we estimate the line-of-sight velocity dispersion, σp, for all group members. Then, we obtain an estimate of the projected virial radius (RP V ) and a first estimate of the virial mass is derived from equation 5 of Girardi et al. (1998) . A first estimate of R200, and a Navarro, Frenk & White (1997; NFW) profile are assumed when applying the surface pressure correction. After that we obtain a refined estimate of R200 considering the virial mass density. We assume again a NFW profile to obtain estimates of M500 and M200, and then R500, R200. This procedure is analogous to Biviano et al. (2006) and Lopes et al. (2009) . The results of the virial analysis for the ten richest groups are listed, as an example, in Table 1 . The columns represent: group name; coordinates (Right Ascension and Declination); mean redshift; velocity dispersion (σp); number of galaxies used to compute the velocity dispersion (Nσ); characteristic radii and masses (R500, M500, R200, M200). In general our groups represent low masses systems with estimates between 5 ×10 12 M ≤ M200 ≤ 1.63 ×10 14 M .
Galaxy Sample selection
To define an uniform sample of galaxies in the DEEP2 redshift interval, we follow the procedure described in Gerke et al. (2007) . According to this work, in galaxy evolution studies it is possible to produce volume-limited catalogues with a colour-dependent, absolute magnitude cut by defining a region of rest-frame colour-magnitude space that is uniformly sampled by the survey at all redshifts of interest. Such a selection cut is illustrated in Fig. 2 and is given by the equation0.40 < z < 0.45
0.55 < z < 0.60
−22 −18 −14−22 −18 −14where z lim is the limiting redshift beyond which the selected sample becomes incomplete; a, b, c and d are constants that depend on z lim and are determined by inspection of the colour-magnitude diagram; and Q is a constant that allows for linear redshift evolution of the characteristic galaxy absolute magnitude M * B . For the parameter Q, we adopt the Faber et al. (2007) value of Q = -1.37, determined from a study of the B-band galaxy luminosity function in the COMBO-17 (Wolf et al. 2003) . Adopting this approach and using z lim = 1 and consequently (a, b, c, d) = (-1.34, -18 .55, -2.08, -17.77), we constructed a volume-limited sample for each color containing 835 galaxies in the range of 0.2 ≤ z ≤ 1 and distributed over 105 galaxy groups.
The result of the selection cut is illustrated in Fig.  2 which shows rest-frame colour-magnitude diagrams for DEEP2 galaxies split into redshift bins of ∆z = 0.05. The red crosses and blue diamonds represent group galaxies and field galaxies, respectively. The dashed lines show the selection cut as illustrated in equation 1 while the dotted lines indicate the separation between red and blue galaxy populations described mathematically by From now on all analyses will be made considering only galaxies whose absolute magnitude is below the completeness cut, i.e. MB ≤ Mcut. It is noteworthy that, since the DEEP2 groups contain only a few members, the group properties such as velocity dispersion, characteristic radius and mass were obtained considering the full member galaxies defined after interloper removal. We choose to do this, to achieve the best statistical reliability in determining the group properties.
SEGREGATION ANALYSIS
The composite samples
An appropriate way to explore galaxy properties in multiple galaxy systems is to combine them in stacked samples (Biviano & Girardi 2003; Ribeiro, Lopes & Trevisan 2010) . In these composite groups, the distances of galaxies to the group centres are normalized by R200 and their velocities are referred to the group median velocities and scaled by the group velocity dispersion. The normalized velocity dispersion of the combined system, σu, is related to the dimensionless quantity ui, defined by the equation,
where i and j are the galaxy and group indices, respectively. In order to probe the presence of luminosity segregation with respect to galaxy velocities, we computed σu in bins of absolute magnitudes. Data allocation in bins was optimised to have approximately the same number of galaxies in each bin, so the variability of data within the bin is not size dependent. Finally, error-bars were obtained from a bootstrap technique with 1,000 resamplings. We considered galaxies with σu < 1 (or σu > 1) as low (or high) velocity dispersion galaxies (e.g. Lares, Lambas & Sánchez 2004; Goto 2005) . The whole analysis refers to data allocated in two redshift intervals since galaxy properties changes as we move from low to high z. An important difference between the two subsamples concerns the color range of galaxies in high and low redshifts. Galaxies in groups at high-z are, in general, predominantly bluer than those at low-z. In Fig. 3 , we see the (U −B)0 histograms for the two samples. The vertical dashed lines indicate the separation between blue and red objects. These limits (defined as the minimum count between the two color peaks) are (U − B)0 = 1.0 and (U − B)0 = 1.1 for the low and high redshift sample, respectively. This figure clearly shows the dominance of blue galaxies at high-z. These constant color cuts were tested and approximately agree with the MB dependent color cut given in equation 2. They are also consistent with the color cut used by Presotto et al. (2012) for samples within a similar redshift range. In the sequence of this work, we use these color separators to characterize galaxy types.
Searching for segregation
Using Eq. 3 we computed the normalized velocity dispersion, σu, for the stacked groups in the two redshift bins. The result can be seen in Fig. 4 which shows σu of the composite group as a function of absolute magnitude in the B band. Filled black dots and empty diamonds represent galaxies residing within R ≤ R200 and between R200 < R ≤ 2R200, respectively. The top panel correspond to the sample at low redshift while the bottom panel represent the high redshift sample. We also indicate in this plot the separation between low and high velocity dispersion through green lines. This threshold was adopted from Lares, Lambas & Sánchez (2004) . Looking at the low-z panel, we can see that for both R ≤ R200 and R200 < R ≤ 2R200 data there is a pronounced trend between σu and MB. Testing for association between these properties with the Pearson's correlation coefficient ρ (e.g Edwards 1976) we find strong correlations, with coefficients ρ = 0.97 within R ≤ R200, and ρ = 0.98 within R200 < R ≤ 2R200 at the 99% confidence level. The normalized velocity dispersion for objects brighter than MB ≈ −19.0 is relatively smaller than the velocity dispersion of fainter objects by a factor of ∼0.5. This indicates that the brightest galaxies are moving more slowly than the faintest group members. On the other hand, regarding to the high redshift panel, no trend is observed between σu and MB (p=0.65 within R ≤ R200 and p=0.68 within R200 < R ≤ 2R200 for the Pearson's correlation test). A direct interpretation of this result is just considering that the velocities of the brightest galaxies had already been reduced through dynamical interactions at z ≤ 0.6, while that effect has not happened yet at z > 0.6. The observed trend could also be related to the distribution of galaxy types in each sample. As shown by Sodré et al. (1989) , Stein (1997) , Adami et al. (2000) , and other authors, disk galaxies in clusters have higher velocity dispersion than spheroidal galaxies. A similar result is reached for emission line galaxies in ENACS clusters (Biviano et al. 1997) , in 2dFGRS (Lares, Lambas & Sánchez 2004) , and in SDSS clusters (Goto 2005) . In the latter, galaxies are also classified by color and it is verified that the velocity dispersion is larger for the blue galaxies. All this indicates that the distribution of galaxy types over the absolute magnitude in- terval can provide a better understanding of the segregation effect observed in the upper panel of Fig. 4 . Using color as a proxy for galaxy type, according to the color (U − B)0 separators defined in Section 3.1, we show in Fig. 5 the fraction of red galaxies up to 2R200 as a function of MB. Note in this figure that, for the low-z sample, the subset of galaxies brighter than MB ∼ −19.5 has a much higher fraction of red galaxies than the subset of fainter objects. A similar but less accentuated effect is observed for the high-z sample. At the same time, the radial variation of the red fraction indicates that there are more red objects within R < R200 in the low-z sample than in the high-z sample, as we can see in Fig. 6 . In the outskirts, the difference between the samples is much smaller. Finally, in Fig. 7 we see that the fraction of red galaxies is decreasing in the low-z sample up to |u| = 2.25, while it is nearly flat for the high-z sample. Also in this figure, note the significant higher fraction of red objects with low velocities |u| < 1 in the low-z sample. These combined results indicate that brighter and redder objects have lower velocities and are more central than the brighter and bluer ones, thus producing the segregation effect observed in Fig. 4. 
Statistical tests
Now, let's take a closer look of the segregation effect observed for the low-z sample in comparison with the high-z sample. Segregation has been reported to happen when red- der and brighter galaxies are more clustered and lie closer to the group center both in position and in velocity than bluer and fainter galaxies (e.g. Girardi et al. 2003; Aguerri, Sánchez & Muñoz-Tuñón 2007) . This is consistent with the results obtained in Section 3.2. Hence, we should pay attention to the statistical behaviour of the bright red population. To reinforce our results and verify if the distributions of σu per galaxy type present significant differences with respect to the magnitudes, we run a pairwise bootstrap test for three subsamples: (i) all red galaxies (R); (ii) bright red galaxies (BR) (MB < −19.5) 1 ; and (iii) blue galaxies (B). We select 1000 bootstrap samples from our data respecting both subsample size and galaxy type (R, BR, or B). The procedure consists in comparing k population means performing the hypothesis tests: H0 : µi = µj, , i = j = 1, 2, ..., k. For each bootstrap sample the differences δij = |σu(i) −σu(j)| are computed and stored (with µi =σu(i)). The p-value of the test is defined as ( δij ≥ δ By applying this procedure, we find that R galaxies havē σ R u = 0.883 ± 0.101 and move more slowly than B galaxies, which haveσ B u = 1.108 ± 0.087. The pairwise bootstrap test indicates the result is significant at the 90% c.l. (p=0.0982). A more marked difference is found for the comparison between BR galaxies, which haveσ the blue galaxies. In this case, the test indicates that BR objects are moving more slowly than B galaxies at the 99% c.l. (p=0.0015). In Fig. 8 1.43. While BR galaxies dominate the low velocity range, σu 0.8, B galaxies have an opposite behaviour, gradually becoming dominant at σu 1.0 (together with faint red galaxies). These results reinforce the idea of kinematic segregation related to the galaxy type distribution in groups.
In addition, we should consider the groupcentric distance distribution of members per galaxy type. For this aim, the boostrap test was performed again for the three subsamples, now probing the respective distributions of R/R200 means.The bootstrap distributions are presented in Fig. 9 , with the following ranges: 0.33 (R/R200) R 1.08, 0.35 (R/R200) BR 1.08, and 0.52 (R/R200) B 1.02. Although a higher fraction of red galaxies is found closer to the group centers (see Fig. 6 ), now theR/R200 distributions present larger overlapping areas and, unlike the previous case, the bootstrap test cannot reject the hypothesis of same means for R and B galaxies at a high confidence level. We find (R/R200) R = 0.665±0.107, (R/R200) BR = 0.692±0.108, and (R/R200) B = 0.767 ± 0.095, with the pairwise comparisons leading to p=0.3967 (BR vs B), and p=0.2931 (R vs B) . Despite the visual difference between the distributions, in the sense that red galaxies are a little more concentrated than the blue ones, it is not statistically significant for the difference of means (at best, we get ∼70% c.l. comparing B Figure 10 . Distribution of σu means for 1000 bootstrap samples generated for all red galaxies -red solid lines; bright red galaxies (M B < −19.5) -red dotted lines; and blue galaxies -blue solid lines.
and R galaxies), and thus we cannot say that red and blue galaxies are decidedly segregated with respect to their projected groupcentric distances, although they are kinematically distinct objects at the 90% c.l. (R vs B), or at the 99% c.l. (BR vs B) . By repeating the procedure for the high-z sample, we find that B galaxies haveσ B u = 1.105 ± 0.066, R galaxies haveσ R u = 1.071 ± 0.080, and BR galaxies haveσ BR u = 1.090 ± 0.087. The bootstrap test cannot reject the hypothesis of same σu means for R and B galaxies (p=0.4389), or BR and B (p=0.5129). Thus, there is no kinematic segregation for galaxies in the high-z sample (see Fig. 10 ). At the same time, the bootstrap samples of R/R200 means reveal a significant difference between red and blue galaxies, as we can see in Fig. 11 . We find (R/R200) R = 0.757 ± 0.064, (R/R200) BR = 0.701±0.088, and (R/R200) B = 0.898±0.063, with the pairwise comparisons leading to p=0.0211 (BR vs B), and p=0.0297 (R vs B). Hence, red and blue galaxies are segregated in groupcentric distances at the 95% c.l., with the red ones being more concentrated. In conjunction with the result for the low-z sample, we have a scenario where red galaxies are more central than blue galaxies at z > 0.6, with no kinematic segregation between them, and a different situation at z ≤ 0.6, where there is a less compelling evidence for radial segregation between red and blue galaxies, but with the red objects (especially the bright red ones) being kinematically segregated. Figure 11 . Distribution of R/R 200 means for 1000 bootstrap samples generated for all red galaxies -red solid lines; bright red galaxies (M B < −19.5) -red dotted lines; and blue galaxiesblue solid lines.
Galaxy evolution
Complementing our results, we set up a rough scheme for galaxy type evolution from high to low redshift samples, within the regions R ≤ 2 R200 and 2 < R ≤ 4 R200 (see Fig. 12 ). The first point to note in this figure is the impressive increase of faint red galaxies from high-z to low-z, in the central parts (3% to 31%) and also on the periphery (15% to 32%). This is in parallel to a more modest increase in the fraction of bright red galaxies (21% to 23% in the center) and (6% to 12% in the outskirts), and the fact that the fraction of central bright red galaxies is significantly higher in the highz sample. At first, these findings seem to support a scenario in which low-mass galaxies are less efficient in quenching star formation in low-mass halos (e.g Tinsley 1968; Cowie et al. 1996; Pozzetti et al. 2010) , 2 in agreement with several studies reporting the existence of a deficit of galaxies at the faint end of the red sequence in high-redshift clusters (De Lucia et al. 2007; Gilbank & Balogh 2008; Capozzi, Collins & Stott 2010; Bildfell et al. 2012; Rudnick et al. 2015; Fassbender et al. 2014 ). However, note that the total change in the faint blue sample was about 30%, with a small decline within 2 R200 (50% to 42%), and a significant decrease for objects outside this radius (75% to 53%). At the same time, the total change in the faint red sample was of 45%, a considerably higher variation. In addition, note in Fig. 12 that the fraction of faint red galaxies is significantly higher in the periphery than in the central part for the high-z sample, and that this fraction becomes similar to that of the central faint red galaxies in the low-z sample. All this suggests we are not seeing just a downsizing effect, and might indicate an additional environmental quenching process driven by some mechanism favouring the appearance of faint red objects in the outskirts at z ∼ 0.8. Indeed, by defining a field sample at this redshift (3435 galaxies with ∆z ≥ 0.06 and R > 4 Mpc away from DEEP2 groups), we find that the faint red fraction is ∼2% in the field, similar to that we find in the inner parts of high-z groups. This is consistent with the scenario where the decrease in star formation and color transformation sets in at several virial radii at z ∼ 1 (Lewis et al. 2002; Gómez et al. 2003; Bahé et al. 2013 ). Indeed, we note an important decrease of the faint blue population in the outskirts from high to low-z (75% to 53%). This also suggests that quenching of star formation could begin to ocurr in the infall region with part of the red fraction in the central region at lower redshifts being due to the lag between the start of quenching and the time for its effects to become apparent (e.g. Just et al. 2016 ). Since galaxies move ∼ Mpc distances over ∼ Gyr timescales (e.g. Balogh, Navarro & Morris 2000) , after ∼3 Gyr, galaxies initially in the outer parts of high-z sample could have migrated, becoming part of the central regions of groups at lower redshifts. As shown by Wetzel et al. (2013) half of satellites in the mass range (M * : 10 9.7 − 10 11.3 M ) first fell into groups and clusters at z ≥ 0.5, with a broad tail out to z ≥ 1, so they typically have experienced ≥ 4 Gyr evolving as a satellite. These authors show results favouring a delayed-then-rapid quenching scenario, where satellite SFRs evolve unaffected for 2−4 Gyr after infall, and then star formation is quenched with an e-folding time of < 0.8 Gyr. Due to the long time delay before quenching starts, group preprocessing should play an important role in quenching satellites (Wetzel et al. 2013; Lopes, Ribeiro & Rembolb 2014) . Taranu et al. (2014) put forward an alternative scenario whith an exponencial quenching timescale of 3−3.5 Gyr, for disc galaxies with M * ∼ 10 10 M . This scenario favours gentler quenching mechanisms such as slow "strangulation" over more rapid ram-pressure stripping. This is also consistent with the work of Peng, Maiolino & Cochrane (2015) arguing that in the local universe most galaxies were quenched over ∼4 Gyr timescales by strangulation. It is worth noting here that for a small subsample of our data (103 galaxies from Barro et al. 2011) , we have M * : 10 8.2 − 10 11.9 M , with mean stellar mass of ∼ 10 10 M , meaning that a slow quenching scenario could also be consistent with our results. Fig. 12 , we see the increase of bright red galaxies on the periphery from the high-z to the low-z sample. This increment may happen at the expense of minor merging of faint blue/red galaxies over the ∼3 Gyr timescale (e.g. Naab, Johansson & Ostriker 2014; Hopkins et al. 2010) , and also by secular quenching of bright blue galaxies. The slight increase of bright red galaxies in the central parts is lower than expected and could result from the fact that our low-z sample has the brightest members less luminous than those in the high-z sample (see Section 4). Note, however, that our central region extends up to 2R200, and hence contains a mixture of virialized, infalling and backsplash objects (e.g. Mahajan et al. 2011; Jaffé et al. 2015; Oman & Hudson 2016) . Taking galaxies only within 1R200, we find that the bright red fraction presents a larger increase, from 22% to 28%.
Still considering
POSSIBLE SAMPLE SELECTION BIAS
To assess the impact of the sample size at low and high-z on the results that we found, a two-sample test with permutation was applied. This test works as follows. First of all, the difference between the mean absolute magnitude for each sample, ∆M , is calculated. Next, we combined the samples in a single dataset under the null hypothesis that there is no difference between the means that are being tested. Then, we produced two samples, randomly selected, from the combined sample and a new estimate of ∆M is made. If the sample was drawn from the same parent distribution the difference between these two estimates of ∆M should be small. The process is repeated 1000 times and we check how many times the permuted difference is equal or more extreme than the observed difference. From the application of this test we found that the magnitude distribution of the subsample of galaxies in groups at low-z used in this work is considered similar to the general low redshift sample of the DEEP2 survey at the 95% confidence level. Another aspect to consider is the absolute magnitude range of the low and high redshift subsamples. The sample at z ≤ 0.6 is composed of 88 galaxies with −20.5 ≤ MB ≤ −18.5 distributed in 25 galaxy groups while the sample at z > 0.6 contains 589 galaxies, with −22.0 ≤ MB ≤ −18.5, spread in 75 groups. Since both samples have the same low luminosity end, differences at low fluxes just reflect the automated binning procedure we adopt here. But the differences at the high luminosity end are real and should be taken into account. Although we have bright galaxies in both samples, the high-z sample have slightly brighter galaxies than low-z sample. This is due to the natural trend of flux limited surveys. Specifically, owing to the faint apparent magnitude range of z∼1 galaxies and consequently brighter M * B at higher redshifts (see Willmer et al. (2006) to a detailed description) the galaxies included by the DEEP2 survey tend to be brighter at higher z. Besides that, as can be seen on Fig. 2 (and exhaustively discussed on Willmer et al. (2006) and Gerke et al. (2007) ) red sequence galaxies in DEEP2 will have a brighter absolute magnitude limit than blue galaxies at the same redshift. However, a larger number of bright (and massive) galaxies in the sample would hardly be responsible (alone) for wiping out the segregation effect in the high redshift subsample.
DISCUSSION
In this work, we searched for segregation phenomena in galaxy groups in the range of 0.2 < z < 1, using a sample of groups selected from the 4th Data Release of the DEEP2 galaxy redshift survey. The sample was divided into two stacked systems: low(z ≤ 0.6) and high (z > 0.6) redshift groups, with members being classified in red and blue objects. Assuming that the color U − B can be used as a useful proxy for the galaxy type, we found that the fraction of blue objects is higher in the high-z sample, with blue objects being dominant at MB > −19.5 for both samples, and red objects being dominant at MB < −19.5 only for the low-z sample. Also, the radial variation of the red fraction indicates that there are more red objects with R < R200 in the low-z sample than in the high-z sample. Our analysis also indicates statistical evidence of kinematic segregation for the low-z sample: redder and brighter galaxies present lower mean velocity dispersions than bluer and fainter ones. Red and blue objects, however, present less separated mean groupcentric distance distributions, with the pairwise test indicating that the red population is more concentrade only at the 70% c.l. Interestingly, the analysis of the high-z sample reveals an opposite result: while red and blue galaxies have velocity dispersion distributions not statistically distinct, redder objects are significantly more concentrated than the bluer ones at the 95% c.l. From the mean difference in redshifts of the two samples, we estimate that the minimum timescale for the appearance of these inverted segregation effects is approximately 3.0±0.3 Gyr. The challenge, then, is envisioning how these results can emerge in the context of galaxy evolution.
Our main result is presented in Fig. 4 . To understand the difference at the bright end observed in this figure we should consider that in the low-z sample the first bins are dominated by red objects, while blue galaxies dominate all the magnitude range in the high-z sample (see Fig. 5 ). The red galaxies in the low-z sample show lower velocity dispersions (see Fig. 6 ), in agreement with the works of e.g. Adami et al. (1998b) , Goto (2005) and Aguerri, Sánchez & Muñoz-Tuñón (2007) for different samples of low redshifts cluster galaxies (z < 0.1). This suggests that brighter and redder objects are former inhabitants of the system, having experi-
